Flow cytometric osmotic fragility test: Increased assay sensitivity for clinical application in pediatric hematology.
Osmotic fragility test (OFT) is widely considered as a sensitive indicator of red blood cells' sensitivity to the hypotonic solution. It is often used as a screening test for the diagnosis of hereditary spherocytosis (HS). Nowadays, the osmotic fragility test based on flow cytometric analysis (FCM OF) is widely used in laboratory practice. The purpose of this study was to optimize the assay sensitivity and to validate its clinical application in the diagnostic screening of childhood anemias. The study was conducted on 175 children suffering from various types of anemia (including 30 children with proven hereditary spherocytosis, HS) and 16 healthy subjects. All children were aged between 3 months and 17 years, including 94 boys and 97 girls. FCM OF was performed on every subject according to two different analysis time patterns (hemolysis was analyzed for 214 or 300 s) using Cytomics FC500 flow cytometer. Significant higher sensitivity was demonstrated by the tests carried out according to the longer analysis time pattern (90.0 vs. 83.33%). The level of specificity of both the analysis patterns was similar. When an extended analysis time was used, the percentage of red cell survival levels in HS patients were significantly lowered compared to the same cases analyzed with shorter incubation times and all other non-HS anemic cases (9.31 ± 4.69 vs. 35.59 ± 15.30%, P < 0.05). During the shorter analysis time, the values obtained were 13.76 ± 7.92% for HS and 48.18 ± 19.04% for non-HS, P < 0.0001. The 300-s test is very useful in distinguishing thalassemia patients from patients with other types of anemias (94.74% sensitivity and 90.12% specificity) and provided the values of remaining red blood cells as 70.46 ± 12.29% for thalassemia and 27.16 ± 13.01% for nonthalassemia subjects, P < 0.0001. Flow cytometric osmotic fragility test with a longer (300-s) analysis time demonstrated an increased sensitivity in detecting HS in anemic children. © 2017 International Clinical Cytometry Society.